Synthetic retinoids and their nuclear receptors.
In addition to all-trans-retinoic acid and its 9 and 13-cis isomers, four synthetic retinoids are currently available to treat diseases of hyperproliferation, such as acne, psoriasis, and actinic keratosis, or cancers such as acute promelocytic leukemia, cutaneous T-cell lymphoma, and squamous or basal cell carcinoma. The retinoids extert their antiproliferative effects by interacting with their retinoic acid and retinoid X receptors that act as ligand-inducible transcription factors. These homologous receptors function either directly on retinoid response elements or indirectly by modifying the responses of other transcription factors. Their major domains for binding DNA and their ligands have been characterized by either nuclear magnetic resonance spectroscopy or X-ray crystallography. The identification and design of synthetic retinoids are overviewed, as are their selective interactions with specific retinoid receptor subtypes and their clinical effects against cancer. Emphasis is placed on the retinoid X receptors and their ligands.